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PRELIMINARY AMENDMENT 

Commissioner for Patents 
Washington, DC 20231 

Dear Sir: 

Prior to the first Office Action,, please amend the above-identified application as 
follows: 

IN THE SPECIFICATION: 

Please amend the specification, at page 2, after line 9, to add the following 
paragraphs: 

US-A-5539685 describes the conventional process of multiplication by repeated shift 
and add operations. An improved high-speed multiplier device is then described. The 
improved devices requires both the operands to be loaded into separate register before the 
shift and addition process is commenced. The latter process is first completed before the 
partial process product is stored in a temporary register. Since each process is dependent on 
the previous process being complete, the multiplication operation is still relatively time 
consuming. 

In Computer Design (Pennwell Publ. - US ISSN 00104566) Volume No. 5, May 
1972,Pages 115-121, XP-002130443 an article entitled "2's Complement Arithmetic 
Operations" by S. Sklar describes the technique of Booth Coding for 2's complement 
multiplication. This technique provides a multiplication process with performance 
improvements. An arithmetic operation is performed on one operand by reference to 
decoded bits of a second operand. The required arithmetic operation is determined by the 
results of the decoding process. 
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JP03 116327 describes a high speed multiplier. Multiples of a first operand are pre- 
calculated and made available at a selector. The selection of the appropriate operand 
multiple is made according to the current pair of bits of the second operand. The selection 
requires the presence of both current bits of the second operand and only then can the 
addition operation be performed. 

IN THE CLAIMS: 

Please replace original 1-11 with new claims 12-18 as follows: 

\ 

12. (new) A serial binary multiplier for multiplying two binary operands in two's 
complement form to provide a final product, the multiplier comprising means for storing at 
least one first operand, a register for storing a partial product of the multiplication 
operation, means for receiving bits of a second operand serially, a calculation unit 
comprising an adder and a subtractor for selectively adding or subtracting the element of 
the first operand to or from the partial product means for selecting either the result output 
from the calculation unit or the currently stored partial product on the basis of the second 
operand and entering it into the partial product register, means for shifting the partial 
product in the register to provide a new partial product, and means to output the contents of 
the register as the final product when all bits of the second operand have been received. 
fV 

-13. (new) A serial binary multiplier according to claim 1 , wherein the calculation 
unit is a single circuit capable of addition and subtraction operations, the operation being 
determined by the value of the previously received bit of the second operand. 

/14. (new) A serial binary multiplier according to claim 1, the add or subtract 
operation of the calculation unit is performed simultaneously with transmission of the 
current data bit of the second operand. 

15. (new) A serial binary multiplier according to claim 1, wherein the mean for 
selecting is a decoder. 

h . 

,16. (new) A method of operating a serial binary multiplier for multiplying two 
binary operands in two's compliment form to provide a final product compromising the 

steps of storing a first operand, storing a partial product in a register, transmitting 
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bits of a second operand serially whilst simultaneously adding or subtracting the first 
operand to or from the partial product, selecting either the result from the addition or 
subtraction or the currently stored partial product on the basis of the value of the received 
bit of the second operand and entering it into the partial product register, shifting the partial 
product in the register to provide a new partial product, and outputting the contents of the 
register as the final product when all bits of the second operand have been received. 

X- (new) A method according to claim 5, wherein the adding or subtracting 
operation is selected in response to the value of the previously received bit of the second 
operand. 



J&. (new) A method according to claim 5, wherein the adding or subtracting 
operation is performed simultaneously with transmission of the current data bit of the 
second operand. 

Remarks: 

Prior to the first Office Action, please enter the above amendments to the 
application and claims. 
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A SERIAL BINARY MULTIPLIER 



The present invention relates to a serial binary multiplier for performing fixed 
point multiplication in data processing apparatus. 

Central processing units of data processing apparatus generally incorporate a 
multiplier unit for performing multiplication operations. Typically such multiplier 
units are based on well known array multiplier designs or a shift-and-add algorithm. 
Multiplier units of this kind are generally optimised for performance (i.e. processing 
power and speed) or for compact implementation. 

One example of a multiplier unit having compact size is described in our co- 
pending international patent application No. GB97/01520. 

However, the performance of a serial multiplier, unlike an array multiplier 
design, is dependent on the total transmission delay in performing a sequence of 
operations as the serial data is received. The total transmission delay is a combination 
of several delays in the sequential operation of the multiplication process, namely: a 
delay as the data is routed to the input of the multiplier; a delay as the data passes 
through the interconnect; and the multiplier operation delay. 

In monolithic design circuit performance has improved many fold as 
semiconductor processing techniques have lead to smaller and smaller component 
geometries. Contemporary integrated circuit process technology enables the 
manufacture of deep sub-micron circuit elements with physical dimensions of less 
than one micron. The performance of these circuits is often no longer determined by 
the operation of the active circuit components but is dominated by the interconnect 
delay between them. 

The difference between the performance of active components, for example 
transistors, and the interconnect, or routing, is greatly exaggerated in the 
implementation of programmable circuits such as Field Programmable Gate Arrays 
(FPGAs), where greater flexibility in the interconnect structures adds further to the 
delay imposed on signals passing through them. 

An alternative known approach to constructing a high performance multiplier 
is to base the design around a look-up-table. This is demonstrated in Altera' s FLEX 
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10K device. Using this technique all the possible results of the multiplication process 
are stored in a table and the input operands are used to choose one result from the 
table. The size of such multipliers becomes very large when, say. operands of 8 bits 
ur mure aic used. TiLc tiiuitipliCatiOii of n-Git Vridc operands requires s tsblc with 2 
entries. An improvement to this design is to use multiple smaller look-up tables 
followed by a calculation step. This technique is also shown in Altera's FLEX 10K 
device. The latter technique reduces the size of the multiplier but degrades the 
performance since a further calculation step is required after a preliminary result has 
been selected from the look-up table, 

US-A-S539635 describes the conventional process of multiplication by 
repeated shift and add operations. An improved high-speed multiplier device is then 
described. The improved device requires both the operands to be loaded into separate 
registers before the shift and addition process is commenced. The latter process is 
first completed before the partial process product is stored in a temporary register. 
Since each process is dependent on the previous process being complete, the 
multiplication operation is still relatively time consuming. 

In Computer Design (Pennweli Publ. —US ISSN 00104566) Volume No. 5, 
May 1972, pages 115-121, XP-002130443 an article entitled "2's Complement 
Anthimetic Operations" by S.Sklar describes the technique of Booth Coding for 2's 
complement multiplication. This technique provides a multiplication process with 
performance improvements. An arithmetic operation is performed on one operand by 
reference to decoded bits of a second operand. The required arithmetic operation is 
determined by the results of the decoding process. 

JP03 i 16327 describes a high speed multiplier. Multiples of a first operand are 
pie-calculated and made available at a selector. The selection of the appropriate 
operand multiple is made according to the current pair of bits of the second operand. 
The selection requires the presence of both current bits of the second operand and 
only then can the addition operation be performed. 
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It is an object of the present invention to obviate or mitigate the aforesaid 
disadvantages and to improve the performance of the data processing function of 
multiplication, 

According tr> & first aspect of the present invention there is provided a serial 
binary multiplier for multiplying two binary operands to provide a final product the 
multiplier comprising means for storing at least one first operand, a register for storing 
a partial product of the mulupHcation operation, means for receiving elements of a 
second operand serially, a calculation unit for calculating all possible results being the 
sum of the partial product and the product of the first operand -with all possible values 
of the element of the second operand, said possible results being calculated during 
transmission of the second operand, means for selecting either one of the possible 
results or the currently stored partial product on the basis of the value of the received 
element of the second operand, means for shifting the partial product in the register to 
provide a new partial product, and means to output the contents of the register as the 
final product when ail bits of the second operand have been received. 

By using the calculation unit to calculate partial products whilst the second 
operand is transmitted the delay in u-ansrmtting the data is less significant in the 
overall time required to conduct the multiplication process. 

Preferably the second operand comprises a plurality of elements each 
comprising an m-bit word. In sxi embodiment where m=l the calculation unit is an 
adder. 
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The calculation unit calculates all possible results on the basis of the value of 
the first operand and the value of previously received elements of the second operand. 

The means to output the contents of the register preferably provides the final 
result in serial form. 

In one preferred embodiment the first and second operands and the final 
product are in two's complement form and the possible results are calculated from the 
first operand, the partial product and the previously received bit of the second 
operand. In such an embodiment the calculation unit is an adder and subtracter and 
may take the form of a single circuit capable of addition and subtraction, the operation 
being determined by the value of the previously received bit. 

According to a second aspect of the present invention there is provided a 
method of operating a serial binary multiplier for multiplying two binary operands to 
provide a product comprising the steps of storing a first operand, storing a partial 
product in a register, transmitting elements of a second operand serially whilst 
simultaneously calculating all possible results being the sum of the partial product and 
the product of the first operand with all possible values of the element of the second 
operand, selecting either one of the possible results or the currently stored partial 
product on the basis of the value of the received element of the second operand, 
shifting the partial product in the register to provide a new partial product, and 
outputting the contents of the register as the final product when all bits of the second 
operand have been received. 

Specific embodiments of the present invention will now be described, by way 
of example only, with reference to the accompanying drawings in which: 

Figure 1 is a block diagram of an embodiment of an m-bit binary serial 
multiplier according to a first embodiment of the present invention; 

Figure 2 is a block diagram of an embodiment of a 1-bit binary multiplier 
according to a second embodiment of the present invention; 

Figure 3 is a block diagram of the multiplier of figure 2 adapted for two's 
complement operation according to a third embodiment of the present invention; 
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Figure 4 is a table showing the calculation process of the multiplier shown in 
figure 3; and 

Figure 5 is a timing diagram for a single cycle of the multiplier operation. 

Referring now to the drawings, figure 1 shows the structure of an m-bit serial 
multiplier which performs the multiplication operation on a locally stored first 
operand B and a second operand A that is transmitted to multiplier in the form of a 
serial stream of m-bit wide data elements, the m bits of each data element being 
received in parallel and multiple serial data elements forming the complete operand 
data word. 

The multiplication process is performed by a calculation unit that comprises a 
bank of 2 m registers 1 and a bank of 2 m adders 2. The registers 1 store all possible 2 m 
results of multiplying the first operand B with all possible (2 m ) values of the second 
operand A. Each register 1 within the bank stores one result of multiplying the first 
operand B with an assumed value of the second operand A. Each of these 2 m 
multiplication results is passed to one of the adders 2 in the bank of 2 m adders where it 
is summed with a partial product of the overall multiplication process that is stored in 
a shift register 3. The results of the addition process are then passed to a multiplexer 4. 

A decoder (not shown) receives the m-bit serial input data element of the 
second operand A and on the basis of this, selects the appropriate correct result via the 
multiplexer 4. Thus the input data is used to select a pre-calculated result late in the 
calculation process. The selected (partial) result is then stored in the shift register 3 
which reformats the partial result by shifting the stored data by m-bits to the right. 
The partial result is then recirculated to the input of the bank of adders 2. The 
multiplication process described above is then repeated for the next received data 
element of the second operand A until the whole of the input data word of the second 
operand A has been received and processed. If the input data represents the value zero 
then the recirculated output of the shift register can simply added to the register 3 
rather than selecting the appropriate adder output. The final result in the shift register 
3 is transmitted to a parallel to m-bit serial converter (not shown) which outputs the 
final result (product) in the original m-bit serial format. 
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The above described multiplier allows the parallel operation of both the 
multiplier operation (including addition of the products to the partial result in the shift 
register 3) and the input data transmission. Using a locally stored first operand B a 
number of possible multiplier results is pre-calculated independently of the second 
operand A and added to the partial result from the previous cycle. In this way the 
multiplication process delay and the data transmission delay occur simultaneously, or 
in parallel. The second operand A is only needed to complete the multiplication 
process by selecting one of the pre-calculated results. By employing a decoder that 
selects the appropriate partial result the delay generally associated with the 
multiplication process is reduced, whilst avoiding the need for a large look-up table of 
possible results. 

It will be appreciated that by using the locally stored first operand B in the 
preliminary multiplication process, the number of possible pre-calculated results is 
greatly reduced in comparison to conventional multipliers based on look-up table 
designs. 

Figure 2 shows an embodiment of the present invention that is used to 
multiply 1-bit serial input data. A 1-bit serial multiplier is highly suited to realisation 
within a programmable device, since implementing programmable interconnects 
between functional units that only require a single point-to-point connection is both 
practical and well known. 

The operation of the 1-bit multiplier is similar to that of the generic m-bit 
multiplier example described earlier, however, using a 1-bit wide input format allows 
a novel optimisation of the circuit. 

Since the input data of the second operand must be either a 1 or a 0 then only 
one dynamic calculation is required as there are only 2 possible results, one of which 
is a null operation (i.e. multiplication by zero). The structure of the 1-bit multiplier 
varies from the m-bit multiplier in that the calculation unit only comprises a single 
register to store the first operand B and a single adder. Parts corresponding to those of 
figure 1 are indicated by the same reference numerals increased by 100 and are not 
further described except insofar as they differ from their counterparts in figure 1 . 
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The calculation unit 1, 2 shown in Figure 1 can be constructed in the 1-bit 
multiplier embodiment of figure 2 by using a register store for operand B and a single 
adder 102. The implementation of such a circuit is well known. When the 
multiplication operation is initiated the previous serial input bit is taken to be a zero. 
Once the current signal data input bit of the second operand A has been received it is 
used to determine whether the selected result is to be the result dynamically calculated 
by the adder (the sum of the received bit of the second operand A and the partial 
product in the register 103) or the previous partial result (i.e. no operation is 
performed). The final result is output via a parallel to serial converter 105. 

Figure 3 shows a multiplier design for multiplication of 1-bit operands in 
two's complement format. The serially transmitted second operand A is decoded by a 
decoder 207 and the output provides instructions to an adder/subtractor 208 to choose 
the dynamic calculation operation i.e. either to add or to subtract the local operand B 
to or from the partial result that is fed back from the shift register 203. These add and 
subtract instructions are decoded from the previous signal data input bit and allow the 
dynamic calculation to be performed in parallel with the current signal data bit being 
transmitted. When the multiplication operation is initiated the previous serial input bit 
is taken to be a zero. Once the current signal data bit has been received and decoded it 
is used to determine whether the selected result is to be the result dynamically 
calculated by the multiplier or the previous partial result (i.e. no operation is 
performed) according to the table shown in figure 4. 

The timing diagram for a single cycle of the 1-bit two's complement multiplier 
operation is shown in Figure 5. The opening part of the clock cycle is available for the 
independent dynamic calculation of partial result(s) on the basis of the previously 
received data bit, and for the transmission of the current data bit. This is shown as 
"Tmult" in Figure 4. The remaining part of the clock cycle is then dedicated to the late 
select process that requires simple decoding of the current serial input data bit, which 
may be easily constructed with simple logic gates to give very high performance. The 
delay attributed to this process is shown as "Tselect" in Figure 4. Clearly, overlapping 
the data transmission delay and the multiplier operation delay in this late select 
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multiplier design offers greatly improved performance over traditional serial 
multipliers. 

It will be appreciated that numerous modifications to the above described 
design may be made without departing from the scope of the invention as defined in 
the appended claims. For example, the shifting of the partial product stored in the 
shift register 3, 103, 203 may be performed by any equivalent operation such as 
modifying the connections to the register. The term "shifting" is used in the claims 
with the intention of incorporating such equivalent operations. 
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CLAIMS 

1. A serial binary multiplier for multiplying two binary operands to provide a 
final product, the multiplier comprising means for storing at least one first operand, a 
register for storing a partial product of the multiplication operation, means for 
receiving elements of a second operand serially, a calculation unit for calculating all 
possible results being the sum of the partial product and the product of the first 
operand with all possible values of the element of the second operand, said possible 
results being calculated during transmission of the second operand, means for 
selecting either one of the possible results or the currently stored partial product on the 
basis of the value of the received element of the second operand, means for shifting 
the partial product in the register to provide a new partial product, and means to 
output the contents of the register as the final product when all bits of the second 
operand have been received. 

2. A serial binary multiplier according to claim 1, wherein the elements of the 
second operand are m-bit words. 

3. A serial binary multiplier according to claim 2, wherein m=l and the 
calculation unit is an adder. 

4. A serial binary multiplier according to claim 1, 2 or 3, wherein the calculation 
unit calculates all possible results on the basis of the value of the first operand and the 
value of previously received elements of the second operand. 

5. A serial binary multiplier according to any preceding claim, wherein the 
means to output the contents of the register provides the final result in serial form. 

6. A serial binary multiplier according to any preceding claim, wherein the first 
and second operands and the final product are in two's complement form and the 
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possible results are calculated from the first operand, the partial product and the 
previously received bit of the second operand. 

7. A serial binary multiplier according to claim 6, wherein the calculation unit is 
an adder and subtractor. 

8. A serial binary multiplier according to claim 7, wherein the calculation unit is 
a single circuit capable of addition and subtraction, the operation being determined by 
the value of the previously received bit. 

9. A method of operating a serial binary multiplier for multiplying two binary 
operands to provide a product comprising the steps of storing a first operand, storing a 
partial product in a register, transmitting elements of a second operand serially whilst 
simultaneously calculating all possible results being the sum of the partial product and 
the product of the first operand with all possible values of the element of the second 
operand, selecting either one of the possible results or the currently stored partial 
product on the basis of the value of the received element of the second operand, 
shifting the partial product in the register to provide a new partial product, and 
outputting the contents of the register as the final product when all bits of the second 
operand have been received. 

10. A serial binary multiplier substantially as hereinbefore described with 
reference to the accompanying drawings. 

11. A method of operating a serial binary multiplier substantially as hereinbefore 
described with reference to the accompanying drawings. 
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Docket Nd. 07898^0203' 



PECLARATfQN AND POWEB QF ATTORNEY 

As &el©w named inventors, we hereby dwlaw THAT mv residence. po$t office 
address and eto'sanarjip \s as atata-d below new to my name; THAT we verily &*f!B v «» 
are she origins!. Joint invanTera of tho Invention entitled 

A SSSJAL-PARALt-EL BINARY MUJ.TIPUW 



the specification of which : 

{ ) is attachsd hereto. 

IX J we? filed on June 7, 200n aa Application Serial No. 09/557/503 and 

was amended on (if applicable). 

T ) is arnandad in tha attached Amendment. 

THAT we do not Know and do not believe that this inversion was ever Known or 
used >rt the. United Swtea of America before our Invention or discovery thereof, or 
patentad or described In any printed pubireatfon in any country before our invention or 
discovery thereof, or more tfmn oris year prfor to this application; 

T|HAT the invention was not in pwbllc u*a or on sale in the United State* of 
America for more than one year ppior te thj* application; 

THAT this invention n aa not b 3en patented or mad* the shUJbct of ap inventor's 
certificate Issues; before the deje of this application In er?y country foreign- to th« United 
States of America an application filed fay me or my legal representatives or eeaiqns 
more- tnap tweiya months before thie application; 

THAT we have reviewed end i/ndarstand the contents of ths above identified 
spa'cjficaflon, including the. daimte), ea amanoed by any amendment referred to sbove; 

THAT we acknowledge the duty to disclose information of which we are aware 
which is material To the examination of this application in accordance with 37 CPR i T.S6; 



I HERESY CLAIM foreign priority benefits undar Title 36, United States Cods 
ftiSteWd) or i 3£5(b) of any foreign application (*} for patent °r Inventor's certificate, or 
f 365(e) of ariv pc? international application which designated Pt kwt one powntry other 
than the united States of America, listed below and have elao Identified below any forsfgn 
application for patent or inventor's certificate or of any PCT international application 
having a fifing daw before that of the application on whfch priprky i« claimed. 
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I HEREBY CLAM The banefrc under Title 35 f United Stbxbs Cod* i T 1fi|e) <of any 
United. State* previaienai «ppHcax|or>Ca} listed ha|ow. 



U,S. Piavisiawl Awrtlcrtnn Number 













I HISnEBY CLAIM the tjen«Hn under Tjtlo 35, United finp** Cod*, §120 of any 
untied awi«$ application^), or f 36&!(o) of any PCT intornatiorw! application designating. 
th» United Stews _ot America, listed below and. Insofar as the subject rnattar of each of 
The clafms of this application is not disclosed in the pripr United Staea or per 
International anplteetton in the nwner prodded by th* first paragraph of Title 35, United ( 
Stares Code, 5 112, 1 acknowledge th* doty to disclose information which i* material W' 
patentability defined In Tfti« 37, Code of Federal Regufotinnt. 5 1.Sfi which became 
avejispla between the flllnfl date of the prior application and the national or PCT 
international filing date of this application. 



AnpiiparipT) NUm^st 




Pwttw 
FflinjrD** 






PCT/GB99/03S97 


Deeemaer**, 1098 


WO/00/34853 



















And I hereby appoint, a« my attorneys to prosecute this application and to 
■transact uf| business In th* Parent and Trademark Offfca connected therewith ef'd with the 
rssultlna parent; individually and oolteetlvafvr: 

. Foley & Lardiw 

2Q 29 Century Park Suite 3500 
-Ep~» Angel*, ^)ffefnTa 60Q6y^g2T~ 



teiaprjona number (310) 277-2223 (to whom a)' ocmmunitations rafla.rdins the subject 
application are to be directed); and each attorney thereof nsrrisd below with Registration 
Number*/ find of we same addfacs: 

Stephin A, S*nt 
Dwtd a. Biwmaptnsl 
Pdwirrf W. Browi 
jahn e. Coeo^r 

Wiiilem T, q** 
John J. F«ldhew 
jack l u«nr 

end epsh attorney named below with Jtegistratjon Number, of Advanced Miero 
Devrca*, Jnc; individually end po||ectfv«|y: 




C, Mack 
Srian J, MeNam«n 
Sybil Malav 
Jarim G. Morffvy 
Tad A. Ritfl7H«W 




€|iM&«h A. App^rf ey 

Mtohail C*yweoa 
te/«ndr* Jfliper^fiatf 



R»8, No, 35,428 



H<wy Wofn 

Paul S. Df^w 
Darlel R.O>||opy 



R»fl. Ni p. 37,536 

flsg. no, aa,45i 



Wp daclar* ftirrhsr Th^t ell »tetem«nt» made harain of cur awn lenowledae era true 
and That ell statements made on informstion and belief are beljevad to ob true; and further 



«1JS.«383S.1 
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StrfeJ No. 09/287,503 

tfat iha^e steremartw wart rrade with the lengwlBds*. Wet willful falsa tfawmerijc* $r>d 
the «(ce so mad* m p«rrUhabl« bv fin* or imprisonment, or boiri, under Section 1001 of 
Title 18 pf xhb Unit«d staws Coda and Thpt sweh willful sta-»rriBiTO m*y j«opprri!s*. 
the validity cif tfra application or any pawnt is^Infltherfion, 

inventnr's Signature 

Ipvemor'* ti&mo {Typed): 



ant wsailng th< 



/ ^ Cftztnthlpi 

/ Residence (C?ty|: 

/ (Stet«/Fqra|gn Country) r 

(, Pos? Office Address: 



ip^nwr'a signature: 
Date; 

Inventor's Name (Typad); 

ClU^anfhip! 
Residanoe (Oryh 
($ta«/Fqreifln Gauntry); 
Post afficfl Address; 



Andrew Dewhurw 
Flr.t Mlddlt 



^-■^ g^Ni ton- 



British 



Initial 



FamNv Name 



Middle Initial 



FamiJv Name 



(Zip wft) 
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DECLARATION AND POWER OF ATTORNEY 

As below named inventors, we hereby declare: THAT my residence, post office 
address and citizenship is as stated below next to my name; THAT we verily believe we 
are the original, joint inventors of the invention entitled 

A SERIAL-PARALLEL BINARY MULTIPLIER 



the specification of which: 

t ] is attached hereto. 

[X ] was filed on June 1 , 2001 as Application Serial No. 09/857,503 and 

was amended on (if applicable). 

[ ] is amended in the attached Amendment. 

THAT we do not know and do not believe that this invention was ever known or 
used in the United States of America before our invention or discovery thereof, or 
patented or described in any printed publication in any country before our invention or 
discovery thereof, or more than one year prior to this application; 

THAT the invention was not in public use or on sale in the United States of 
America for more. than one year prior to this application; 

THAT this invention has not been patented or made the subject of an inventor's 
certificate issued before the date of this application in any country foreign to the United 
States of America on an application filed by me or my legal representatives or assigns 
more than twelve months before this application; 

THAT we have reviewed and understand the contents of the above identified 
specification, including the claim(s), as amended by any amendment referred to above; 

THAT we acknowledge the duty to disclose information of which we are aware 
which is material to the examination of this application in accordance with 37 CFR §1.56; 
and 

I HEREBY CLAIM foreign priority benefits under Title 35, United States Code 
51 19(e)-{d> or S 365{b) of any foreign application(s) for patent or inventor's certificate, or 
§365(a) of any PCT international application which designated at least one country other 
than the United States of America, listed below and have also identified below any foreign 
application for patent or inventor's certificate or of any PCT international application 
having a filing date before that of the application on which priority is claimed. 
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Foreign Filing Date 


Priority 
Claimed? 


Certified Copy 
Attached? 
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I HEREBY CLAIM the benefit under Title 35, United States Code § 1 1 9(e) of any 
United States provisional application^} listed below. 



U.S. Provisional Application Number 


FUiagDate 











I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any 
United States application(s). or § 365(c) of any PCT international application designating 
the United States of America, listed below and, insofar as the subject matter of each of 
the claims of this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first paragraph of Title 35. United 
States Code, § 112, I acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, § 1.S6 which became 
available between the filing date of the prior application and the national or PCT 
international filing date of this application. 



U.S. Parent 
Application Number 


PCT Parent 
Application Number 


Parent 
Filing Daw 


Parent 
Patent Number 




PCT/GB99/03897 


December 4, 1998 


. WO/00/34853 



















Russell J. Barron 
Stephen A. Bent 
David A. Blumenthal 
Edward W, Brown 
John C. Cooper 
Harry C. Enestrom 
William T. Ellis 
John J. Faldhaus 
Jack L. Lahr 



Reg. No. 29,512 
Reg. No. 29,768 
Reg. No. 26,257 
Reg. No. 22,022 
Reg. No. 26.41 6 
Reg, No. 26,876 
Reg. No. 26,874 
Reg. No. 28,822 
Reg. No. 19,621 



Peter G. Mack 
Brian J. McNamara 
Sybil Meloy 
James G. Morrow 
Ted R. Rtamaster 
Richard L. Schwaab 
Bornhard D. Saxe 



Reg. No. 26,001 
Reg. No. 32,7B9 
Reg. No. 22,749 
Reg. No. 32,505 
Reg. No. 32,933 
Reg. No, 25.479 
Reg. No. 28,665 



Elizabeth A. Apperley 
Bradley Botseh 
Michael Caywood 
Rajendra Jaipershad 



Reg. No. 36,428 
Reg. No. 34,552 
Reg. No, 37,797 
Reg. No. 44,168 



Richard J. Roddy 
Harry Wolin 
Paul S. Drake 
Daniel R. Collopy 



Reg. No. 27,688 
Reg. No. 32,639 
Reg. No. 33,491 
Reg. No. 33,667 



And I hereby appoint, as my attorneys to prosecute this application and to 
transact all business in the Patent and Trademark Office connected therewith and with the 
resulting patent; individually and collectively: 

Foley & Lardner 

2029 Century Park East, Suits 3500 
Los Angeles, California 90067-3021 

telephone number (310) 277-2223 (to whom ail communications regarding the subject 
application are to be directed); and each attorney thereof named below with Registration 
Numbers, and of the same address: 



and each attorney named below with Registration Number, of Advanced Micro 
Devices, Inc.; individually and collectively: 



We declare further that all statements made herein of our own knowledge are true 
and that all statements made on information and belief are believed to be true; and further 
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Serial No. 09/857,503 

that these statements were made with the knowledge that willful false statements and 
the [ike so made are punishable by fine or imprisonment,' or both, under Section 1001 of 
Title 1 8 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issuing thereon. 

Inventor's Signature: 
Date: rW 
Inventor's Name (Typed): . Am 



y patent issuing thereon. 



indfrew Dewi 



Citizenship: 
Residence (City): 
{State/Foreign Country) r 
Post Office Address: 



First Middle Initial Family Name 

3 Bramble Close, Gentrvs Green. Middlewich, Cheshire (y&J 
Great Britain 



Inventor's Signature; . 

Date: ■ — 

Inventor's Name (Typed): 

First Middle Initial Family Name 

Citizenship: ., 

Residence (City): 

(State/Foreign Country): 

Post Office Address: 

(Zip code) 
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